Introduction
Six detailed gravity profiles were made across the inidcontinent gravity high in Iowa and southeastern Nebraska during the summer of 1963. The midcontinent gravity high, a spectacular feature caused by a linear belt of dense Keweenawan volcanic rocks filling a rift in the older Precambrian basement, extends more than 1,000 km from outcrops around Lake Superior to Kansas where it is covered by more than 4 km of Phanerozoic sedimentary rocks. The midcontinent gravity high was delineated by gravity surveys by Woollard (1943 Woollard ( , 1951 , Thiel (1956) , Lyons (1950 Lyons ( , 1959 , and Craddock and others (1963) ; it reaches a maximum Bouguer anomaly of +60 mgal in Iowa where it is flanked by a low of -100 mgal. This positive gravity anomaly, which averages about 60 km in width, has associated gravity lows on both flanks and is locally modified by lows of 10 to 20 mgal along its crest. The gravity lows are inferred to be caused by basins of Keweenawan clastic rocks lying on and along the flanks of the volcanic rocks, as indicated by limited outcrops in Minnesota, a few drill holes farther south, and the associated magnetic pattern delineated by detailed aeromagnetic surveys by the U.S. Geological Survey (Henderson and Vargo, 1965; Sims and Zietz, 1967; U.S. Geological Survey, 1973; King and Zietz, 1971 ).
The aeromagnetic maps, which delineate the configuration of the volcanic rocks and outline the basins on the crest and flanks by the conspicuous contrast between their smooth magnetic signature and the very intricate magnetic pattern of the volcanic rocks, were used to select the optimum location of the six gravity profiles. These profiles were oriented normal to the main structural trends and were located over several of the larger axial basins in order to obtain precise data on the amplitude of the positive and negative anomalies associated with the volcanic and clastic rocks, respectively.
Data Collection
The gravity measurements, which were made by Robert E. Mattick, consisted of 530 measurements along 6 profiles ( Fig. 1) . The work was completed in the period from July 9 to August 15, 1963. Station locations were along roads, mostly at road intersections, and spacing was as close to 1 mile as possible. Stations in most of Iowa were located on county road maps, scale 1 inch equals 1 mile; in Nebraska and in some parts of Iowa, they were located on U.S. Geological Survey topographic maps, scale 1:24,000 (1 inch equals 2,000 feet).
All stations were tied to Woollard's base WA37 at the Omaha, Nebraska airport (Behrendt and Woollard, 1961) which had an absolute value of 980.2143 gal and subsequently has been adjusted to a new value of 980.19977 gal as U.S. Department of Defense station #443-0 (or IGB 15414) which is part of the 1981 International Geodetic System (information provided by the Gravity Services Division, Defense Mapping Agency, Aerospace Center, St. Louis, Mo. See also Morelli, 1974) . A gravity loop was made to tie local base stations near the midpoints of each profile to the reference base. The local base stations were read at the beginning, middle, and end of each day's work to determine the sc loe Figure 1 . Bouguer gravity map of part of the midcontinent gravity high (from Bouguer gravity anomaly map of the United States, Am. Geophys. Union, 1964) showing locations of the 6 gravity profiles. Contour interval is 10 mgal.
combined drift and Earth tide correction. The gravity measurements were all made with a temperature-compensated Worden Master gravity meter #570.
Elevations of gravity stations were estimated by altimeter measurements. Two Wallace and Tiernan altimeters were used a base altimeter located at a point between two known elevations (bench marks spaced 20 to 30 miles apart), which was read every 5 minutes, and a roving altimeter, which was read at the bench marks and at all the intervening gravity stations. Local changes in atmospheric pressure were determined by reoccupying stations along the traverse with the roving altimeter. Elevation errors were minimized by using data obtained during periods when the pressure gradients recorded by both meters were nearly equal. The quality of the elevation control is the limiting factor in determining the accuracy of the gravity anomaly values. In areas where 1:24,000 maps were available, spot elevations at road intersections were used. These elevations have an estimated error of less than +_ 2 feet, which will result in a possible error of approximately 0.1 mgal. Where elevations were determined in altimetry, the possible error is considerbly larger, although the absence of small one-station anomalies on the Bouguer gravity profiles indicates that errors in the elevation determinations are small. At most stations, the estimated error of the altimeter elevations is less than_+ 20 feet, which will cause errors of less than jf 1.2 mgal in the calculated anomalies.
Data Reduction
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